Maslow's hierarchy of human needs categorizes food and water as basic physiological requirements (Maslow, 1943) . Thirst, the need for water, is an essential mechanism that can help to achieve an appropriate physiological fluid balance. Central or peripheral osmoreceptors sense the level of dehydration and stimulate the hypothalamus to maintain homeostasis. Thirst thresholds are presumably set, and thirst is stimulated on the basis of an error signal from these osmoreceptors. The desire to drink is then stimulated by increases in the effective osmotic pressure of the plasma (Kenney & Chiu, 2001 ). According to Kenney and Chiu (2001) , the objective characteristics of thirst include a dry, scratchy mouth and throat; chapped or dry lips; dizziness; tiredness; irritability; and loss of appetite.
Older people often experience lower levels of thirst and thus have a reduced fluid intake because of deterioration in the physiological control systems associated with thirst and satiety (Phillips, Bretherton, Johnston, & Gray, 1991) . It is also worth noting that older patients with advanced dementia (PwAD) often lose interest or desire for food and drink and have problems with the coordinated processes necessary for swallowing, making it difficult to experience thirst (Gillick, 2001) . When feeling thirsty, as mentioned earlier, PwAD who cannot express their needs verbally often express their need for fluids using certain behaviors and psychological symptoms. Healthcare providers must properly understand and interpret these behaviors and symptoms to provide appropriate care (Mayhew, Acton, Yauk, & Hopkins, 2001 ). In the need-driven dementia-compromised behavior model, Algase et al. (1996) proposed that behaviors arise because of physical or psychological needs in patients with dementia and that this helps to explain why BPSD are often manifested in PwAD. Thus, understanding the behavioral characteristics of thirst in PwAD is critical because these patients are unable to effectively communicate needs verbally. No checklist for the characteristics of thirst in PwAD has been developed. In addition to defining the characteristics of deficient fluid volume in patients in clinical settings, a valid and effective checklist is necessary to help caregivers identify the characteristics of thirst in PwAD. Therefore, the purpose of this study was to develop a reliable and valid checklist to assess the behaviors and psychological symptoms of thirst in PwAD.
Methods

Design
A mixed method design was used. The identification of the symptoms and characteristics of thirst in PwAD was carried out in a two-phase process. Phase 1 identified checklist items and established expert validity for the proposed checklist. Phase 2 used caregiver observation to evaluate the interrater reliability, internal consistency reliability, and construct validity of the instrument.
Phase l
Initial item development
The development of the initial list of potential checklist items was based on a review of the literature related to the mechanisms and concept of thirst in the elderly (Gillick, 2001; Kenney & Chiu, 2001; Phillips et al., 1991) and on the Cohen-Mansfield Agitation Inventory (Cohen-Mansfield, 1991; Lin, Kao, Tzeng, & Lin, 2007) . After the item pool was established, semistructured individual interviews were conducted with 10 registered nurses with at least 2 years of experience caring for patients with dementia. On the basis of their experience, these 10 individuals indicated that rehydration by providing water or other liquids typically relieved the behavioral and psychological symptoms of patients. On the basis of this, the nurses acknowledged the relevance of BPSD and thirst. After obtaining informed consent from the 10 registered nurses, each was asked to review and provide comments on the initial item pool and rate each item for feasibility. A 23-item checklist was developed based on this review process.
Content validity
Four experts in dementia care, including a psychiatrist, an occupational therapist, a nursing professor, and a clinical nursing specialist, assessed the validity of the initial 23-item checklist. The experts were asked to rate each item on the checklist for feasibility and relevance using the following four responses: 1 = not relevant; 2 = slightly relevant, with major revision needed; 3 = relevant, with minor revision needed; and 4 = very relevant and succinct. The content validity index (CVI) of the scale was calculated by dividing the total number of items with an average expert rating of 3 or 4 by the total number of items. On the basis of comments from the experts, six items were deleted from the initial checklist, and one item was added. Some items were reworded to enhance clarity and to increase succinctness. The first version of the checklist thus contained 18 observation items, with a CVI of .96. On this checklist, subjects would be asked to answer ''yes'' (1) for items (behaviors) they had observed and ''no'' (0) for items that they had not observed.
Phase 2
Reliability testing
Although patients are typically in the best position to assess their needs, when they are cognitively impaired, caregivers may be considered as suitable proxies (Bryan, Hardyman, Bentham, Buckley, & Laight, 2005; Hung et al., 2010) . This approach is frequently used in the literature. Caregivers from eight long-term care facilities in southern Taiwan were invited to observe and check the behavior manifested by PwAD based on the 18-item checklist. Six registered nurses and two nurses' aides (who had received at least a high school education) were invited to observe patients. The researcher provided consistent training to the observers before the observation to minimize collection bias. The sample size was estimated using G-power software (Heinrich Heine University, Dusseldorf, Germany), with a small effect size = .30, power = .80, and Cronbach's alpha = .05 (Cohen, 2013) . At least 150 subjects were needed, and we recruited an additional 20%. The patient inclusion criteria were as follows: (a) diagnosed as having dementia based on Diagnostic and Statistical Manual of Mental Disorders, 4th Edition, having a Short Portable Mental Status Questionnaire score of less than 8 (Pfeiffer, 1975) , or having a Mini-Mental State Examination score of less than 17 for those with an education below senior high school and less than 23 for those with an education of senior high school or above (Folstein, Folstein, & McHugh, 1975; Guo et al., 1988) and (2) the perception of the caregiver that the patient could not express thirst-related needs lucidly, regardless of the stage of the disease.
Procedure and Ethical Considerations
After obtaining approval from the institutional review board of the university hospital for human subject protection, the researcher contacted the administrators of each selected facility to obtain their consent for this study. The purpose of the study and the potential risks and benefits were explained to the patients and their surrogates. They were further reminded that the analysis outcomes would remain confidential and that they were free to withdraw from the study at any time. After this, written consent was obtained from each patient's surrogate. Caregivers then made the observations and identified the behavior manifested by individual PwAD based on the checklist.
Data Analysis
SPSS Version 17.0 (SPSS, Inc., Chicago, IL, USA) was used for data analysis. Means, standard deviations, frequencies, percentages, kappa values, and internal consistency reliability were obtained and exploratory factor analysis (EFA) was conducted to analyze the data.
Results
Demographic Characteristics
One hundred eighty-six patients with dementia residing in eight long-term care facilities were observed by their primary caregivers. The subjects included 81 men (43.5%) and 105 women (56.5%). Their ages ranged from 42 to 98 years (mean = 79.7 years, SD = 9.9 years); 83.3% were married, 85.5% had children, 41.9% were illiterate, and only 12 had completed a college education. The demographic characteristics of subjects are reported in Table 1 .
Interrater Reliability
We randomly selected one target facility for subject recruitment to establish the interrater reliability. Two registered nurses observed 30 patients simultaneously to assess interrater agreement. Kappa values were used to examine the interrater reliability, with values of j.33 to 1. Three items had a kappa value of more than .90, and another three items had values between .40 and .60, whereas the remaining items all had values of less than .4. However, the observed proportions of agreement (POs) for the 18 items were all above .60, with the exception of that for ''squirming'' (PO = .27). A retest for interrater reliability was performed after confirming the identification of these items with two observers (see Table 2 ). Although, in retest, kappa values were between j.13 and 1, the POs for the 18 items were all above .6.
Internal Consistency Reliability
The corrected itemYtotal correlations were calculated for the 18-item checklist. The overall itemYtotal Cronbach's alpha coefficient was .52. The itemYtotal correlation coefficient for each individual item ranged from j.14 to .53 (see Table 3 ). Items with an itemYtotal correlation coefficient of less than or equal to .20 were deleted because of poor internal consistency (Li, Yang, Liu, Xu, & Cho, 2004; Wang, Yang, Chen, & Wang, 2013) . However, after the final construct validity evaluation through the EFA, the overall Cronbach's alpha coefficient for the seven items improved to .66 (see Table 4 ).
Construct Validity
An EFA was performed using the principal components method. Varimax rotation was used because it was expected that the components would be interrelated (Abdi, 2003) . Those factors featuring an eigenvalue exceeding unity were selected to be rotated. A factor-loading coefficient of greater than .40 was the criterion used for retaining an item on the scale (Hatcher, 1994) . Only seven items were retained through EFA, and the final set of items for assessing thirst among PwAD included repetitive movements, squirming, restlessness or anxiety, persistent or unreasonable demands, pacing back and forth, wandering or repeating a sentence or question without purpose, and slow reactions. The factor loadings for the two factors ranged from .54 to .79 and accounted for 49.3% of the total variance (Table 4) .
Correlation Between Demographic Characteristics and the Behavioral Characteristics of Thirst in PwAD
The relationship between demographic characteristics and the total thirst score was analyzed using Spearman's correlation. No significant correlation was found with regard to age, gender, marital status, education, type of dementia, or thirst. However, severity of dementia correlated negatively with the total thirst score (r = j.23, p = .002). More specifically, severe dementia had negative correlations with ''repetitive movements,'' ''persistent or unreasonable demands,'' and ''slow reactions'' (rs = j.15, j.20, and j.15, respectively), whereas moderate dementia had a positive correlation with ''repeating a sentence or question without purpose'' (r = .19).
With regard to the types of dementia, although no relationship was identified between the types of dementia and the total thirst score, the results indicated that vascular dementia correlated negatively with ''repeating a sentence or question without purpose'' (r = j.15), whereas Alzheimer's-type dementia correlated positively with ''restlessness or anxiety'' (r = .18; see Table 5 ).
Discussion
The experts' CVI was .96, which exceeds the minimum threshold of .80 required to indicate that a checklist is acceptable for further testing and use (Waltz, Strickland, & Lenz, 1991) . The interrater reliability varied from item to item. The retest for interrater reliability indicated that 10 items were rated as excellent and that the remaining eight items were unsatisfactory. However, the POs for the 18 items were all in good agreement between the two observers. Although the kappa value is used to represent the level of consistency between observers, it occasionally presents paradoxical conclusions and may be difficult to interpret. Mathematically, k = (PO j PC) / (1 j PC), and the kappa value interpreted as the PO after chance agreement (PC) is removed from consideration. In this study, it seems that the PO is not consistent with the kappa value, a discrepancy that has been addressed in epidemiological research (Feinstein & Cicchetti, 1990 ). In the current study, when an item received both ''yes'' and ''no'' decisions from the two observers, the kappa value weights were determined using the marginal proportions of ''yes'' and ''no'' ratings. This paradox arises because of the effect of the symmetrically unbalanced marginal totals that occurs when the PO is converted to a kappa value (Banerjee & Fielding, 1997) .
Furthermore, Banerjee and Fielding (1997) noted that the kappa value is affected by various factors and that the presence of bias or disagreements between observers may be caused by (a) differences in the time of day for assessment; (b) differences in understandings and the languages used; (c) accidental lack of sharp divisions between items; (d) the different backgrounds, experiences, and viewpoints of the observers; (e) differences in how a resident reacts to the two observers; and (f) prior knowledge about the resident on the part of one observer. The reasons for this variation were thus attributed to the difficulty of two persons concurrently assessing the behavior of a patient as certain behaviors may not occur in the presence of both observers. A 2-week observation was thus preferred. However, even if the two observers rated the behaviors that occurred during this 2-week period, there remained the potential for variations in observed behaviors as patients are unlikely to repeat the same behaviors every day. This may have caused the low kappa value identified in this study. 
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With regard to the internal consistency reliability, the Cronbach's alpha coefficient was .52 for the 18-item checklist and .66 for the seven-item checklist, indicating that the internal consistency increased after the less suitable items were deleted. Moreover, other studies have indicated that a Cronbach's alpha coefficient of .50Y.70 is acceptable for psychological assessments (Li et al., 2004; Wang et al., 2013) . Therefore, the Cronbach's alpha coefficients of the seven items in this study were satisfactory. These items were also confirmed based on the results of EFA because the factor loadings for each were above .4. According to Hatcher (1994) and Pelfrene et al. (2001) , factor loadings greater than .40 are considered meaningful with regard to a component or factor (Hatcher, 1994; Pelfrene et al., 2001) . The factor loadings of the seven items accounted for 49.3% of the total variance, indicating that these behavioral characteristics explain a patient's thirst to a satisfactory degree. We can thus assume that the seven behavioral characteristics offer a highly user-friendly and timesaving guide for busy nurses to detect thirst in PwAD.
The negative correlations between severe dementia and restlessness or anxiety, persistent or unreasonable demands, and slow reactions indicate that patients in the severe stage of dementia may be unable to use these behaviors to communicate thirst. Therefore, we suggest that caregivers consider other characteristics of thirst when working with patients in this category. However, for patients with moderate dementia, the most important indicator of thirst is repeating a sentence or question without purpose. With regard to dementia type, patients with Alzheimer's-type dementia tend to use restlessness and anxiety to communicate their thirst, and patients with vascular dementia tend not to use repeating a sentence or question without purpose to communicate their thirst. Caregivers thus need to take these results into consideration when working with patients with different types of dementia.
This study has several limitations that may be addressed in future research. The use of caregiver observation to collect data opens the possibility that certain behavioral characteristics were overlooked or missed. Second, although the observation period lasted for 2 weeks, the specific behaviors of patients may have differed on a daily basis. Finally, the current study represents the preliminary development of a checklist to assess thirst in PwAD. Additional research should be conducted on larger samples to further validate this seven-item checklist.
Conclusions
In all care settings, the ability of nurses to identify the use of behavioral and psychological symptoms by patients with dementia to express their physiological needs is inadequate. Therefore, there is a pressing need for a simple tool that allows nurses and caregivers to quickly and accurately assess common physiological problems and basic needs such as thirst. This study represents the preliminary development of a checklist of the characteristics of thirst in PwAD. Although the interrater reliability of this checklist was not particularly high, the developed checklist provides a useful reference for care providers to preidentify the thirst or fluid needs of PwAD who are unable to effectively communicate their physiological needs and thus may facilitate improvements in quality of care. In addition, the findings further the scholarly research on defining the characteristics of thirst for PwAD in the nursing diagnosis system. 
